Attachment 5
Protocol for Evaluating Selective Catal ytic Reduction on a
Reheat Furnace

As required by the Consent Decree, Nucor will eval uate
the use of selective catalytic reduction (SCR) on a new reheat
furnace to be installed at its Darlington, South Carolina
facility. SCR is expected to significantly reduce NOx
em ssions fromreheat furnaces. This protocol presents the
approach Nucor will use for this pilot study. Any provisions
of this protocol, including schedule, may be nodified by
agreenment of the United States and Nucor at any tine.

A. Approach for Darlington Facility

Prior to initiating any testing program Nucor will
prepare and submt to EPA for approval a detailed testing and
nonitoring plan. The plan will include a description of the
test methods to be used, a discussion of test procedures, and
a description of sanpling |ocations.

1. Design and Installation of SCR System

Nucor will neet with SCR vendors to discuss the design of
the SCR system Nucor will provide the vendors with
specifications for the Darlington reheat furnace, including
exhaust gas flow rates, exhaust gas tenperatures, and
predi ct ed exhaust gas Nitrogen Oxi de (NOx) concentrations.
Nucor wi |l develop a request for quotation that will include a
design for the SCR system a price quote for the system
guar anteed NOx renpval efficiencies, and guaranteed ammoni a
slip val ues.

Nucor will select the final design of the SCR system and
the SCR system vendor. Nucor will work with the vendor to
install the SCR system Nucor will then operate the reheat

furnace with the SCR system for sufficient period of tinme to
optim ze the reheat furnace operation and SCR system
performance.

2. Baseline Testing

After optim zing the furnace, Nucor will conduct baseline
testing of the reheat furnace. During the baseline test, the
SCR systemw || not be operational. Nucor will nonitor and
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record NOx, Carbon Monoxide (CO, Oxygen (QO2), Carbon Di oxi de
(CO2), and Sul fur Oxide (SOx) em ssions fromthe furnace for a
period of 5 days for the baseline test. Nucor wll also
determ ne gas tenperature, the velocity of the exhaust gas,

t he nol ecul ar wei ght of the exhaust gas, and the noisture
content of the exhaust gas in accordance wth EPA nethods 2,
3A, and 4.

3. Evaluation of SCR System

Fol | owi ng the baseline testing, Nucor will begin
eval uating the inpact of the SCR system on NOx em ssions.
Nucor will use continuous enission nmonitors to nmonitor and
record NOx, CO @2, CO2, and SOx em ssions. Nucor will also
use a CEMS to nonitor anmmonia em ssions. Nucor will nonitor
enm ssions at the maxi mum exhaust gas flow rate for the
furnace, at an internediate flow rate, and at the m ninum fl ow

rate for the furnace. This will allow Nucor to determ ne the
ef fecti veness of the SCR system under a range of operating
conditions. Nucor will also determ ne the exhaust gas

tenperature, velocity of the furnace exhaust gas, the

nmol ecul ar wei ght of the exhaust gas, and the npoisture content
of the exhaust gas in accordance with EPA nethods 2, 3A, and
4. |If both Nucor and EPA agree that the data is representative
or cannot be repeated on a conparative basis, the specific
test will be considered conpl ete.

4. Report to EPA

Nucor will prepare a report for EPA that will include the
results of the evaluation test program any problens
encountered in operating the furnace that m ght be associ ated
with the SCR system and the cost effectiveness of the SCR
system based on the results of the evaluation test, the
capital cost of the system and actual operation and
mai nt enance costs of the system Nucor will submt a copy of
all electronic data to EPA with the report.

5. Schedul e

Tabl e 1 presents the schedule for the SCR pil ot
study at the Darlington facility.



TABLE 1. SCHEDULE FOR SCR PI LOT STUDY AT DARLI NGTON

ACTIVITY PRQIECTED DATE
Desi gn of reheat furnace 6 nonths after permt
approval
Fabrication of reheat furnace 18 nonths after permt
approval
Install ati on of reheat 24 nonths after permt
furnace approva
Submt test plan to EPA At | east 30 days before
testing begins
Eval uation testing of SCR 45 days after full operation
comences
Report to EPA 60 days after testing
conpl et ed

B. Second Pil ot Study

| f Nucor and EPA agree that SCR is econom cally and
technically feasible based on the pilot study at Darlington,

Nucor wi |l conduct a second SCR pilot study on an existing

reheat furnace. Nucor will include a recommendation for the
site for the second pilot study in its report to EPA on the
Darlington pilot study. Nucor will also include a schedule

for inmplenenting the second pilot study in the report.

C. Eval uation of Control Technol ogies for O her Nucor Reheat
Fur naces

Nucor has commtted to installing either exhaust gas

recirculation with reduced NOx burners (EGR/ RNB) or SCR on
their remaining reheat furnaces. |In conjunction with the SCR
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pil ot study at the Darlington facility and on a second reheat
furnace, Nucor is also conducting an EGR/RNB pil ot study on a
reheat furnace at its facility located in Norfolk, Nebraska.

At the conclusion of these pilot studies, Nucor will prepare a
report for EPA that presents a conparison of the two
technol ogies. The conparison will include an analysis of the

NOx control efficiency of each technol ogy, the cost
effectiveness of each technol ogy, and an anal ysis of other
envi ronnental and energy inpacts associated with each

t echnol ogy.

Nucor will include in the report a discussion of the
factors that should be considered in selecting the nost
appropriate technology for a given furnace. These factors are
expected to include furnace design, burner design, baseline
NOx em ssions, configuration of the rolling mll, and the
relative ampunts of tinme the furnace is operated at maxi num
and m ninum fl ow rates.



